Extracellular potassium rapidly inhibits axonal transport of particles in cultured mouse dorsal root ganglion neurites.
Changes in extracellular potassium concentration ([K+]o) modulate a variety of neuronal functions. However, whether axonal transport, which conveys materials to the appropriate destination for morphogenesis and other neuronal functions, depends on the extracellular K+ environment remains unclear. We therefore examined the effects of changes in [K+]o on axonal transport of particles visualized by video-enhanced microscopy in cultured mouse dorsal root gan-glion neurites. Increases in [K+]o (delta[K+]o > or = 2.5 mM) from control concentration (5 mM) inhibited both anterograde and retrograde axonal transport within a few minutes in a concentration-dependent manner. Conversely, removal of extracellular K+ induced the rapid facilitation of transport in both directions. These inhibitory and facilitatory responses were completely blocked by the K+ channel blocker tetraethylammonium (TEA), suggesting that the effect of changes in [K+]o involves the TEA-sensitive K+ channels. Increases in [K+]o provoked membrane depolarization in the absence and presence of TEA. Another depolarizing agent, veratridine, did not produce an effect on axonal transport. These results suggest that the extracellular K+-mediated inhibition of axonal transport does not depend on membrane depolarization. The inhibitory effect of increasing [K+]o on axonal transport was retained in calcium (Ca2+)-free extracellular medium, indicating that the inhibitory effect of extracellular K+ does not result from Ca2+ influx through voltage-dependent Ca2+ channels. In chloride (CI-)-free medium, increasing [K+]o failed to inhibit axonal transport, implying that the extracellular K+-mediated inhibition of axonal transport may be due to an increase in intracellular Cl- concentration associated with increases in the net inward movement of K+ and CI- across the membrane. Our results suggest that the extracellular K+ environment is involved in the rapid modulation of axonal transport of particles in dorsal root ganglion neurites.